Background: There is increasing interest in direct patient engagement including receiving their laboratory medicine results. We previously established an appetite for Specialists in Laboratory Medicine to support patients in understanding results. The aim of this study was to establish whether patients agreed with such an approach, determined through surveying views in eight European countries. Methods: A standardized five-question survey was administered across eight European countries to a total of 1084 individuals attending medical outpatient clinics, with 100 patients each in Poland, Serbia, Netherlands, Turkey and Czech Republic, 101 in Estonia, 116 in Denmark and 367 in Norway. The responses across countries were compared using the chi-square test (p < 0.05).
Introduction
Across Europe, there is an increasing trend for patients to have direct access to their medical record, including their laboratory test results, and although a systematic review of patient access to electronic records was unable to demonstrate a significant impact [1] , this is the direction of travel.
Although not yet as prevalent in Europe as in the USA, there are concerns over those for whom such an approach is a barrier. We have previously established that there is support within member societies of EFLM for the concept that Specialists in Laboratory Medicine (SpLM) could provide support for patients in understanding what their test results mean [2] . There have been other calls for such support [3] and experience where patients can access their medical record, which has been positive [4] , and the need for appropriate communication of test results to patients has been highlighted using vignettes [5] . Providing test results directly to patients has been a key element of the success of electronic communication with patients in the Kaiser Permanente health care system in the USA [6] . In England, there is an active program, conducted through the Department of Health, to enable access by patients to their medical records and laboratory results. In Norway and Denmark, the health care authorities provide the patients access to their medical records through different web portals (e.g. http://helsenorge.no/), but no interpretation of laboratory results is provided. Expressions of concern at patient anxiety are typically expressed by health professionals, although the evidence available does not seem to confirm this is a problem for those willing and able to access their electronic health record [7] [8] [9] [10] .
The purpose of this approach is to actively include patients in making medical decisions [11, 12] . The goal is that the better informed patient should be empowered to share decision making with health care providers, with improved adherence to treatment, health outcomes and cost-effective health care. Because about two thirds of the clinical decisions are based on laboratory data [13, 14] , the access and competent interpretation of laboratory test results seems like an effective approach [15] . Providing adequate information to patients about their laboratory results should enable better concordance and compliance with prescribed medical treatment, better adherence to guidelines and detection and mitigation of errors. Also, it may potentially prevent patients being misled through their searching for information and interpretation for their medical condition from various available, but possibly unreliable, sources.
In order to assess the patients' views on their active involvement in medical decision making by providing access to their laboratory results, with an accompanying commentary and support from the SpLM, EFLM's Patient Focused Laboratory Medicine Working Group have conducted a survey in eight European countries.
Materials and methods
A questionnaire was devised by one of us (WO) (Supplemental Table 1 ). The questionnaire underwent institutional ethical review and was distributed to participating members of the Working Group and translated into the local language. Each survey was conducted independently and at different times over a period of 1 year, in part due to local ethical reviews taking time and the logistics of particular sites. Question 5B on fee cost was set at €15 for The Netherlands and adjusted locally to match the local cost of living. In countries where charges were specifically not allowed, this question was omitted.
A heterogeneous group of 100 consecutive consenting medical clinic outpatients agreed to participate in the survey having received a questionnaire on recruitment and who returned the form at the end of their visit. Results were collated locally and analyzed centrally by two members of the WG (JS, SJ); Denmark and Norway recruited 116 and 367 patients, respectively; the latter was part of a local patient satisfaction survey.
The participating institutions were located in Poland, Serbia, The Netherlands, Denmark, Estonia, Turkey, Norway and Czech Republic. The significantly higher number of participants in Norway may be considered as a limitation of the study and the cause for results' bias. Therefore, we also calculated the mean of the mean (MoM) values for percentages of positive answers in each country. Three countries (Denmark, Czech Republic and Norway) did not ask question 5 on fees as this was incompatible with their health care system; these countries were excluded from data calculations for this question.
We used the χ 2 -homogeneity test to estimate whether the prevalence of positive answers differed significantly between the eight participating countries. Statistical software SPSS v 20.0 (Chicago, IL, USA) was used for data processing.
Results
A total of 1084 patients were surveyed, with 100 patients each in Poland, Serbia, Netherlands, Turkey and Czech Republic, 101 in Estonia, 116 in Denmark and 367 in Norway. The summary distribution of answers of all participants is presented in Figure 1 . The summary of patients' answers to all five questions in each participating country is presented in Supplemental Table 1 .
Of the total of 1084 participating patients, 699 (65%) wished to receive their own laboratory results and 385 (36%) did not and were not questioned further. In Serbia, the Netherlands and Estonia, the difference between positive and negative responses was not statistically significant. The other five countries had significantly higher percentage of patients interested in receiving their own laboratory results. There was a significant variation between countries, ranging from 50% to 94% wanting their results (p < 0.0001). We identified the countries with the highest (Czech Republic) and lowest (The Netherlands) percentage of positive answers. The contribution of these countries to the overall variability was estimated by comparing the distribution of their answers with the distribution of summary answers of all the remaining countries. With the stepwise analysis, the χ 2 -test first revealed the significantly higher percentage of positive answers in Czech Republic compared with the summary percentage of the remaining countries (p < 0.0001). The following chi-square analysis of the percentage of positive answers between the remaining countries showed that the significant difference remained (p = 0.0305). We then estimated the difference between the distribution of positive answers in the Netherlands and the remaining countries (without Czech Republic, which was excluded in the previous step). The chi-square analysis showed the significantly lower percentage of persons wanting their results in the Netherlands when compared with the remaining countries (p = 0.0128). The difference between the other countries was not statistically significant (p = 0.1661), indicating that the interest in receiving their own laboratory results was equivalent in the participating countries, when excluding the two countries with extremely high (Czech Republic) and low (The Netherlands) interest.
Of the 699 participants wanting to receive their own laboratory results, 526 (71.9%) wanted additional information, 199 (27.2%) felt that they understood the results and 1% did not respond. The prevalence of positive answers was statistically significantly higher compared to negative answers in all countries but Serbia. The majority of respondents wished for further information, ranging from 59% to 84%. Chi-square homogeneity test showed no statistically significant difference in distribution of answers in participating countries (p = 0.0507). This indicated that those who wanted their own results wanted to receive more information than contained in the standard laboratory report.
When offered options of either having a standard description with information about what the tests meant, or receiving a reference to a website where information about the tests that were done could be found, there was a similar split, with 524 (64.4%) in favor of the former and 229 (28.2%) the latter. Also, 61 (7.5%) participants stated they were not interested in this aspect. Again, there was marked variation between countries (p < 0.0001), but a standard description was favored in all cases above the referral to a website. Serbia was the only exception having the largest percentage of respondents who were not interested in receiving any information. However, when Serbia's answers were excluded from the statistical analysis, the difference between countries in the distribution of answers remained statistically significant (p < 0.0001).
When the concept was introduced of having a Specialist in Laboratory Medicine looking at the results, and adding a personal interpretative comment and explanation was introduced, 449 (61.5%) participants were interested in this, whereas 217 (29.7%) felt that this was not necessary, and 64 (8.8%) did not respond. Although a personalized report was favored in all countries, a significant minority did not wish such a report. Also, the distribution of answers differed significantly between participating countries (p < 0.0001).
The suggestion that comment and interpretation could be added and that there could be a fee to cover the time taken by the SpLM did not meet favor, with only 196 (25.0%) wanting a personalized report but were not interested in covering the costs and only 52 (6.6%) responding being willing to pay; the majority, 535 (68.3%), did not respond either way; the difference was pronounced as there were legal and regulatory hurdles to such an approach in Denmark, Norway and Czech Republic reflecting governmental service definitions and fiscal policies. The difference in answer distribution remained statistically significant even when excluding these countries and Serbia from the χ 
Discussion
The main finding in our study was that there is a clear interest by a significant proportion of patients in receiving individualized comment and interpretation on laboratory reports and that SpLM would be acceptable professionals for this purpose. From our work demonstrating a willingness by SpLM professionals to engage in such practice [2] , there is an opportunity to progress such an initiative. Patients may want direct information from their clinician [16] , but a filtering mechanism, such as through an SpLM, to ensure efficient use of physician time may have value [17], so this must be done in a collaborative approach with the patients' physicians to ensure no confusion or mixed messages ensue, such an approach has been advocated for radiology [18, 19] access to the patient's medical record would enable a better contextual input. From a patient perspective, one can recognize that result immediacy and ownership are factors and such a proposed paradigm may negate the necessity for attendance at the GP surgery, particularly for those with a chronic condition, but this has to be agreed with all parties and these decisions must be respected [20] .
The presented results show that, even if the distribution of answers between the countries was not homogenous, there was an overall significant majority of examined patients interested in receiving their results. Also, more than two thirds of patients wanted additional information for interpretation, favoring standardized description within the report over reference to a website. In addition, the majority of participants were interested in receiving a personalized interpretative comment of their results by an SpLM. However, the issue of covering the additional cost of such a service remains open because there are legal and regulatory obstacles in some of the countries for direct charging from the patients. However, even where this is permitted, patients are reluctant to pay, and if they do they place a low monetary value on it, where such information is supplied in larger systems, such an approach is not adopted [21] , so there is a perception of added value without causing harm, although evidence to date is anecdotal. Whereas the majority of Serbian participants wanted to receive more information about their results, favoring personalized report, about one third of interested patients were undecided between the three options for receiving additional information (standardized report, website referral or personalized report). This probably caused this group of patients to choose answers "not applicable" for questions 3 and 4. The reason for this situation might be either lack of knowledge, or the opposite -the questioned participants were mainly chronic patients, well informed about their condition, so all three options would be acceptable.
As patients recall of advice and their disease may be poor [22] , and may not be up to date, it may be that access to medical files and laboratory results will assist in improving this aspect. Although adding text is the likely means of aiding patient understanding, care has to be taken with any terminology regarding frequency as population numeracy is variable [23] , and where possible data presented pictorially or graphically aids comprehension [24] , this is particularly true for the elderly and immigrants [24, 25] .
Providing such a service, increasing patients' knowledge of their own health, empowers the patient to discover errors in the test-result process. This may be positive as there is evidence that patients play an important role in the detection and mitigation of errors [26] .
With the roll-out by health care systems of patientorientated software enabling their access to their medical record, including laboratory results, e.g. My Chart in Denmark, Patient Access in the UK, then the opportunity is there for SpLMs to positively engage in helping patients to better manage their own health care. This is an opportunity to make laboratory medicine directly connect with patients, a challenge that needs to be addressed [27] . This will require active engagement by the profession for this to happen, and we would advocate adoption of such an approach. Our working group is developing advice to assist those who wish to proceed [https://www.eflm.eu/upload/docs/Basic%20 Guidance%20for%20PFLM%202017.pdf (Accessed 7 Mar 2017)].
